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PURPOSE) To decrease the production cost of co!o r 
filters when CIE chromaticity of the filter is freely and 
often changed. 

CONSTITUTION: A red color filter FIL(R) is formed by 
laminating a yellow filter YEF and a red filter layer 
REF. A green color filter FIL(G) is formed by 
laminating a yellow filter layer YEF and a cyan filter 
layer CYF. A blue color filter FIL(B) is formed by 
laminating a cyan filter layer CYF and a blue filter 
layer BLF. 
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CLAIMS 


[Olaim(s)] 

[Claim l] The liquid crystal display 
characterized by having carried out the 
laminating of the filter layer of a color 
which is different in the above-mentioned 
light fdter, and forming it in the liquid 
crystal display which has a light filter. 


DFTAILFD DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to liquid crystal displays, such as 
a liquid crystal display of the active 
matrix which used TFT etc. 
[0002] 

[Description of the Prior Art] The liquid 
crystal display of an active matrix 
prepares a nonlinear element (switching 
element) corresponding to each of two or 
more pixel electrodes arranged in the 
shape of a matrix. Since liquid crystal in 
each pixel is always driven theoretically 
(duty ratio 1.0). compared with the 
so-called passive matrix which has 
adopted tin* time-sharing drive method, 
an active method has good contrast and is 
becoming especially indispensable 
technology with cloctrochromatie display 
display. There is TFT (TFT) as a thing 


section showing some liquid crystal 

displays of the conventional active matrix. 

As shown in drawing, the silicon-oxide 

film SIO is formed in both sides of up 

transparent glass-substrate SUB2, and a 

polarizing plate POL 2 is formed in the 

front face of the outside of up transparent 

glass substrate SUB2, and the shading 

film HM, a light filter F1L, a protective 

coat PSV2, the common transparent pixel 

electrode ITQ2 (COM), and the up 

orientation film OR12 carry out a 
i *u« f-«„* r.w.» 

KIlltllltKIU^ IV* 111V II Will KUA llionn L4 J / 

transparent glass substrate SUB2 (liquid 
crystal side) one by one. and are prepared 
in it. 

[0004] in addition, the liquid crystal 
display of the active matrix which used 
TFT - for example, "12.5 type 
active- matrix method elect rochromatic 
display display which adopted redundant 
configuration", Nikkei electronics, and 
page 193- it 

Nikkei tuna UI I IRUpublishes, and is 
come out and known on December 15, 
198(5 I 210 or ] 
[00051 

[Problem(s) to be Solved by the 
Invention] In such a liquid crystal display, 
although the CiK chromat icity of a light 
filter FILcan be freely changed by 
changing the pigment with which a light 
filter FI L is colored, a color, i.e.. the kind 
of coloring material, and inner ****, 
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manufacturing cost becomes very 
(expensive. 

lOOOG] Though this invention was made 
in order to solve an above-mentioned 
technical problem, and it changes the 
OIE chromaticity of a light filter freely 
and frequently, it does not have a bird 
clapper as a manufacturing cost is 
expensive, and it aims at offering a liquid 
crystal display easily. 
[0007] 

[Means for Solving the Problem] In order 
to attain this purpose, in this invention, 
in the liquid crystal display which has a 
light filter, the laminating of the filter 
layer of a color which is different in the 
above-mentioned light filter is carried out. 
and it is formed. 
10008] 

[Function] In this liquid crystal display, it 

can perform changing the OIK 

chromaticity of a light filter easily by 

changing the thickness of each filter layer 

of a different color. 

[0009] 

Example] 

(Active-matrix liquid crystal display) The 
example which applied this invention to 
the electrochromatic display display of an 
active matrix is explained hereafter. In 
addition, with the drawing explained 
below, what has the same function 
attaches the same sign, and explanation 
of the repeat is omitted. 
[0010] The plan in which dj^iwjng_2 
shows 1 pixel and its circumference of the 


active matrix method electrochromatic 
display display with which this invention 
is applied, and drawjng 3 are drawing 
showing the cross section in three to 3 
cutting plane line of drawing 2 , and a 
cross section [ in / four to 4 cutting plane 
line of drJLwing_2 / in draw ing 1 ]. 
Moreover, a plan when two or more pixels 
shown in drawing 2 have been arranged 
is shown in drawing 5 . 
[001 1] (Pixel arrangement) As shown in 
drawing 2 , each pixel is arranged in the 
intersection field of two adjoining 
scanning signal lines (a gate signal line 
or level signal line) GL and two adjoining 
video-signal lines (a drain signal line or 
perpendicular signal line) I)L (inside of 
the field surrounded by four signal lines). 
Each pixel contains TFT TFT the 
transparent pixel electrode ITOl, and the 
retention volume element Cadd. The 
scanning signal line GL extends in the 
direction of a t rain, and is arranged two 
or more at the line writing direction. The 
video-signal line DL extends in a line 
writing direction, and is arranged two or 
more in the direction of a train. 
[0012] (The whole display cross-section 
structure) As shown in drawing 3 , TFT 
TFT and the transparent pixel electrode 
ITOl are formed in the lower transparent 
glass substrate SUB1 side on the basis of 
liquid crystal LC. and the light filter FIL 
and the black matrix pattern BM for 
shading are formed in the up transparent 
glass substrate SUB2 side. Lower 
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transparent glass-substrate SUHl 
consists of thickness of about 1 . 1 mm. 
Moreover, t ho siliroivoxide film SIO 
formed of DIP processing etc. is formed in 
both sides of the transparent glass 
substrates SUHl and SUH2. For this 
reason, though a sharp blemish is shown 
in the front face of the transparent glass 
substrates SUHl and SUH2. since a 
sharp blemish can be covered by the 
silicon-oxide film SIO, membraneous 
qualities, such as the scanning signal line 
<m \yy vv j;j»u ;i deposit is carried out on it 
and the shading film HM, can be kept 
homogeneous. 

[00131 Although not illustrated, a sealant 
is formed so that liquid crystal LG may be 1 
closed in accordance with the whole edge 
circumference of the transparent glass 
substrates SUHl and SUH2 except a 
liquid crystal enclosure mouth, and a 
sealant consists of an epoxy resin. The 
common transparent pixel electrode IT02 
by the side of up transparent 
glass-substrate SUH2 is connected to the 
external drawer wiring formed in the 
lower transparent glass-substrate SUHl 
side of silver paste material in the piece 1 
place at least. This external drawer 
wiring is formed by the same 1 
manufacturing process as gate-terminal 
GTM and the drain terminal DTM which 
are mentioned later. 

1 00 M] Kach layer of t he orientat ion films 


transparent pixel electrode* IT02 is 
formed inside a sealant. Polarizing plates 
POLl and POL2 are formed in the front 
face of the outside of lower transparent 
glass-substrate SUHl and up transparent 
glass-substrate SUH2, respectively. 
Liquid crystal LG is enclosed between the 
lower orientation films OKI ] and the up 
orientation films OKI 2 which set up the 
sense of a liquid crystal molecule, and the 
seal is carried out by the sealant. The 
lower orientation film OKI 1 is formed in 

PS VI by the side of lower transparent 
glass-substrate SUHl. 
[0015] The shading film HM, a light filter 
FIL. a protective coat PSV2, the common 
transparent pixel electrode IT02 (COM), 
and the up orientation film OR12 carry 
out a laminating to the front face inside 
up transparent glass-substrate SUH2 
(liquid crystal LG side) one by one. and 
are prepared in it. 
|001(>] This liquid crystal display 
accumulates various layers separately by 
the lower transparent glass-substrate 
SUHl and up transparent glass-substrate 
SUH2 side, piles up lower transparent 
glass-subst rate SUH 1 and up transparent 
glass-substrate SUH2 after that, and is 
assembled by enclosing liquid crystal LG 
between lower transparent 
glass-subst rate SUH 1 and up transparent 
ulass substrate SUH2. 
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channel resistance between source drains 
will become small and if bias is made 
into zero, channel resistance will operate 
so that it may become large. 
[0018] TFT TFT of each pixel is divided 
into two (plurality) in a pixel, and 
consists of TFT (division TFT) TFT1 and 
TFT2. Each of TFT TFT1 and TFT 2 
consists of same sizes (channel length 
and channel width are the same) 
substantially. Each of this divided TFT 
TFT1 and TFT2 has the 
i-type-semiconductor layer AS which 
consists of the gate electrode GT, a gate 
insulator layer GI, and i type 
(genuineness, intrinsic, and 
conductivity type determination impurity 
are not doped) amorphous Si, the source 
electrode SD 1 of a couple, and t he drain 
electrode SD 2. In addition, since the 
source and a drain are originally decided 
by bias polarity in the meantime and 
working reversal of the polarity is carried 
out in the circuit of this liquid cryst al 
display please understand that the 
source and a drain interchange working. 
However, in the following explanation, for 
convenience, the method of one is fixed 
with the source, another side is fixed with 
a drain, and it expresses. 
10019] ((GT) Gate electrode) The gate 
electrode GT consists of configurations 
which project from the scanning signal 
line GL perpendicularly (it sets to 
drawjng_2 and drawi n g 6 , and is above), 
as shown in drawing 6 (plan describing 


the 2nd electric conduction film g2 of 
drawing 2 , and the i- type- semiconductor 
layer AS) (it has branched in the T 
character configuration). The gate 
electrode GT is projected as it is over each 
act ive region of TFT TFTl and TFT2. 
Each gate electrode GT of TFT TFT 1 and 
TFT2 is constituted by one (as a 
common-gate electrode), and is formed in 
it succeeding the scanning signal line GL. 
In this example, the gate electrode GT is 
formed by the 2nd electric conduction 
film g2 of a monolayer. The 2nd electric 
conduction film g2 is formed by about 
1000 5500A thickness using aluminum 
film formed by the spatter. Moreover, on 
the gate electrode GT, the oxide film on 
anode AOF of aluminum is formed. 
[0020] This gate electrode GT is formed 
in size **** from it so that the 
i-type-semiconductor layer AS may be 
covered completely as shown in drawing 
2 , drawingJ3 , and d rawing 6 (in view of a 
lower part). Therefore, when back lights, 
such as a fluorescent lamp, are attached 
under lower transparent glass- substrate 
SUB1, the gate electrode GT which 
consists of this opaque aluminum serves 
as a shadow, back light light is not 
equivalent to the i- type -semiconductor 
layer AS, but UFF property degradation 
of the electric conduction phenomenon by 
optical irradiation, i.e., TFT TFT, stops 
being able to occur in it easily. In addition, 
the size of original of the gate electrode 
GT has width of face indispensable (also 
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including a part for an alignment margin 
with the gate electrode (IT. the source 
electrode SI) 1. and the drain electrode 
SI) 2) to straddle between the source 
electrode SI) 1 and the drain electrodes 
SI) 2. The depth length which determines 
channel width W is decided by into how 
many factor W/L which determines the 
ratio gm with the distance L between the 
source 1 electrode SI) 1 and the drain 
electrode SI) 2 (channel length), i.e.. a 
mutual conductance, is made. It is made 

above as well as the size of the gate 
electrode (IT in this liquid crystal display. 
[00211 (Scanning signal line CL) The 
scanning signal line (IL consists of 2nd 
electric conduction films g2. The 2nd 
electric conduction film g2 of this 
scanning signal line (IL is formed by the 
same manufacturing process as the 2nd 
electric conduction film g2 of the gate 
electrode (IT. and is constituted by one. 
Moreover, the oxide film on anode AOF of 
aluminum is formed also on the scanning 
signal line (IL. 

[00221 (((II) Insulator layer) An insulator 
layer < II is used as each gate insulator 
layer of TFT TFTl and TIT2. The 
insulator layer < II is formed in the upper 
layer of the gate electrode (IT and the 
scanning signal line (IL. An insulator 
layer (II is formed using the silicon 
nitride film formed by plasma ('VI) by 


|()023| ((AS) I 'type-semiconductor layer) 
The Hype-semiconductor layer AS is 
used as each channel formation field of 
TFT TFT 1 and TFT2 divided into 
plurality as shown in drawing (> . The 
Hype-semiconductor layer AS is formed 
by the amorphous Si film or the 
polycrystal Si film, and is formed by 
200 2200A thickness (this liquid crystal 
display about 2000A thickness). 
10024] Succeeding formation of the 
insulator layer (II used as a gate 

intn];.itf)r j y o r \ir ti 1 ✓ * li r * }i ■ i n trn t }i o 

component of distributed gas and consists 
of Si^NT this Hype-semiconductor layer 
AS is the same plasma CVI) equipment, 
and it is formed, without moreover 
exposing to the plasma CVI) equipment 
shell exterior. Moreover. N(+) type 
semiconductor layer (10 ( drawing 3 ) 
which doped Lynn (V) for ohmic contacts 
2T)% is similarly formed continuously by 
200 T)00A thickness (this liquid crystal 
display about 300A thickness), after an 
appropriate time, lower transparent 
glass substrate SUH1 is taken out from a 
CAT) system outside, and patterning is 
carried out to the shape of an island 
which became independent as 
photographic processing technology 
showed N(+) type semiconductor layer dO 
and the Hype-semiconductor layer AS to 
drawing 2 . drawing '.) . and drawing (i 
|()02- r )l The Hype-somieonductor layer AS 
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scanning signal lino GL and tho 
video-signal line DL, as shown in 
drawing.^ and drawingJi . Tho 
itypesemiconductor layer AS of this 
intersection reduces the short circuit of 
the scanning signal line GL and the 
video-signal line DL in an intersection. 
[0026] (Transparent pixel electrode ITOl) 
The transparent pixel electrode ITOl 
constitutes one side of the pixel electrode 
of the liquid crystal display section. 
[0027] The transparent pixel electrode 
ITOl is connected to both the source 
electrode SD 1 of TFT TFT1, and the 
source electrode SD 1 of TFT TFT2. For 
this reason, what is necessary is just to 
leave it, since a suitable part is cut. and 
the TFT of another side is operating 
normally by the laser beam etc. when 
that is not right, when the defect brings 
about a side effect, even if a defect occurs 
in one of TFT TFT1 and TFT 2. In 
addition, it is rare that a defect occurs 
simultaneously in two TFT TFT1 and 
TFT2, and probability of a point defect or 
a line defect can be made very small by 
such redundancy system. The 
transparent pixel electrode ITOl is 
constituted by the 1st electric conduction 
film dL and this 1st electric conduction 
film dl consists of a transparent electric 
conduction film (Indium-Tin-Oxide ITO : 
Nesa membrane) formed by sputtering, 
and is formed by 1000-2000A thickness 
(this liquid crystal display about 1400A 
thickness). 


[0028] ((SD) The source electrode SD 1, 
the drain electrode 2) On the 
i-type semieonductor layer AS, it is 
isolated, respectively and each source 
electrode SD 1 of TFT TFTl and TFT2 
divided into plurality and the drain 
electrode SD 2 are formed, as shown in 
drawing 2 , dr awing 3 . and drawing 7 
(plan only describing the 1st - the 3rd 
electric conduction films dLd3 of drawing 
2). 

[0029] Each of the source electrode SD 1 
and the drain electrode SD 2 makes it 
pile up the 2nd electric conduction film d2 
and each other's 3rd electric conduction 
film d3 one by one, and consists of lower 
layer sides in contact with N(+) type 
semiconductor layer dO. The source 
electrode SD 3 reaches 2nd electric 
conduction film d2, the drain electrode 
SD 2 reaches 2nd electric conduction film 
d2, and the 3rd electric conduction film 
d3 is formed by the same manufacturing 
process as the 3rd electric conduction film 
d3. 

[0030] The 2nd electric conduction film 
d2 is formed using Cr film formed by the 
spatter by 500-1000A thickness (this 
liquid crystal display about 600A 
thickness). Since stress will become large 
if thickness is formed thickly, Cr film is 
formed in the range which does not 
exceed about 2 000 A thickness. Cr film 
has good contact in N(+) type 
semiconductor layer dO. Cr film 
constitutes the so-called barrier layer 
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which prevents that aluminum of the 3rd 
electric conduct ion film (13 mentioned 
later is spread in N(+) type 
semiconductor layer d(). As the 2nd 
electric conduction film (12, you may use 
tin* refractory-metal (Mo, Ti. Ta. W) film 
and refractory-metal silicide (MoSi2, 
TiSi2, TaSi2. WSi2) film other than Cr 
film. 

[0031 1 The 3rd electric conduction film (13 
is formed in 3000T)000A thickness (this 
liquid crystal display about 4000A 


aluminum film has a small stress 
compared with Cr film, and forming in 
thick thickness is possible, and it is 
constituted so that the resistance of the 
source electrode SI) 1, the drain electrode 
SI) 2, and the video-signal line I)L may 
be reduced. You may use aluminum film 
which made Si and Cu other than a pure 
aluminum film contain as an additive as 
the 3rd electric conduction film (13. 
[00321 the same mask after carrying out 
patterning of the 2nd electric conduction 
film (12 and the 3rd electric conduction 
film (13 by the same mask pattern -- using 
-- the [ or ] - N(+) type semiconductor 
layer (10 is removed by using 2 electric 
conduction films (12 and the 3rd electric 
conduction film d3 as a mask That is. as 
for N(+) type semiconductor layer (10 
which remained on the 
Hype-semiconductor layer AS. portions 


removed by the self aryne. As for N(+) 
type semiconductor layer dO, since it 
**********s so that parts for all the 
thickness may be removed at this time, 
although the surface portion ********** s 
a little, the extent should just control the 
Hype-semiconductor layer AS in etching 
time. 

10033] The source electrode SI) 1 is 
connected to the transparent pixel 
electrode ITOl. The source electrode SI) 1 
is constituted along with the 
H y j > e * se m i co n d uc 1 o r ! 'iy e r A S ! e ve ! 
difference 1 (level difference equivalent to 
the thickness adding the thickness of the 
2nd electric conduction film g2, the 
thickness of an oxide film on anode AOF, 
the thickness of the Hype-semiconductor 
layer AS, and the thickness of N(+) type 
semiconductor layer (10). Specifically, the 
source electrode SI) 1 consists of a 2nd 
electric conduction film (12 formed along 
with the level difference of the 
Hype-semiconductor layer AS, and a 3rd 
electric conduction film (13 formed in the 
upper part of this 2nd electric conduction 
film (12. Since Cr film of the 2nd electric 
conduction film (12 cannot form thickly 
the 3rd electric conduction film (13 of the 
source electrode SI) 1 from increase of 
stress and the level difference 
configuration of the Hype semieonduetor 
layer AS cannot be overcome, it is 
constituted in order to overcome this 
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improving stop coverage by forming 
thickly. Since the 3rd electric conduction 
film d3 can be formed thickly, it has 
contributed to reduction of the resistance 
(t he same is said of the drain elect rode 
SD 2 and the video-signal line DL) of the 
source electrode SD 1 greatly. 
[0034] (Protective coat PSV3) The 
protective coat PS VI is formed on TFT 
TFT and the transparent pixel electrode 
ITOl. It is formed in order that a 
protective coat PS VI may mainly protect 
TFT TFT from moisture etc.. and high 
moreover, transparency uses a 
damp-proof good thing. The protective 
coat PSV1 is formed by the silicon -oxide 
film and silicon nitride film which were 
formed for example, with plasma CVD 
equipment, and is formed by about 
1 -micrometer thickness. 
[0035] <(BM) Shading film) The shading 
film BM is formed and let the shading 
film BM be a pattern as shown in 
hatching of drawing 8 at t he up 
transparent glass-substrate SUB2 side so 
that incidence may not be carried out to 
the i- type-semiconductor layer AS for 
which an extraneous light ( drawing 3 
light from the upper part) is used as a 
channel formation field. In addition, 
dra wi ng 8 is a plan describing the 1st 
electric conduction film dl, the light filter 
FIL. and the shading film BM which 
consist of an I TO film in drawing 2 . The 
shading film BM is formed by for example, 
aluminum film with the high cover 


nature to light, Or film, etc., and (> film 
is formed in about 1300A thickness by 
sputtering in this liquid crystal display. 
[0036] The i'typesemiconductor layer AS 
of TFT TFT1 and TFT2 is made 
sandwiches by the shading film BM 
which exists up and down, and the gate 
electrode GT of size ****, and the 
external natural light and external back 
light light stop therefore, as for the 
portion, hitting. As the hatching portion 
of drawing 8 shows the shading film BM, 
it is formed in the circumference of a 
pixel, that is, the shading film BM is 
formed in the shape of a grid (black 
matrix), and the 1 pixel effective viewing 
area is divided with this grid. Therefore, 
the profile of each pixel carries out clearly 
with the shading film BM, and contrast 
improves. That is, the shading film BM 
has two functions of shading to the 
Hype-semiconductor layer AS. and a 
black matrix. 

[0037] Moreover, since the portion 
( drawing 2 lower right portion) which 
counters the edge section by the side of 
the origin of the direction of rubbing of 
the transparent pixel electrode ITOl is 
shaded with the shading film BM and a 
domain cannot be seen though a domain 
occurs into the above-mentioned portion, 
a divsplay property does not deteriorate. 
[0038] In addition, a back light can be 
attached in the up transparent 
glass substrate SUB2 side, and lower 
transparent glass substrate SUB1 can 
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also be made into an observation side 
(external exposure side). 
!()();}<)] (Light filter FIL) A light filter FIL 
colors a color the bathoehromie group 
material formed with resin material 
such as acrylic resin, and is constituted. A 
light filter FIL is formed in the position 
which counters a pixel in the shape of a 
stripe ( drawing 1) ), and is dyed in 
various colors ( drawing 9 is a thing only 
describing 1st electric conduction **** dl 
of drawing 5 , the shading film BM and 
!i"ht filter FIL, and each !i <r ht filter 
FIL of B, R, and (J has given the hatch of 
45 degrees, 135 degrees, and a cross, 
respectively). As shown in drawing 8 and 
drawing d , a light filter FIL is formed in 
size **** so that all the transparent pixel 
electrodes ITOl may be covered, and the 
shading film BM is formed inside the 
periphery section of the transparent pixel 
electrode ITOl so that it may lap with the 
edge portions of a light filter FIL and the 
transparent pixel electrode ITOl. 
[0040] As shown also in drawing 1 which 
is the outline cross section showing some 
liquid crystal displays shown in drawing 
2 etc.. the red light filter FIL (K) carries 
out the laminating of t he yellow filter 
layer VLF and the red filter layer RFF 
and is formed, and the green light filter 
FIL (O) carries out the laminating of the 
yellow filter layer YFF and the cyano 
filter layer OYF, and is formed, and the 


and the blue filter layer BLF and is 
formed 

|()()4l] For this reason, since the OIL 
chromatieity of a light filter FILean be 
changed by changing the thickness of the 
yellow filter layer YFF, the red filter 
layer RFF the cyano filter layer CYF, and 
each blue filter layer BLF and the OIF 
chromatieity of a light filter FIL can be 
changed, without changing the kind of 
coloring material, and inner ****, though 
the CAE chromatieity of a light filter is 
ehan <r ed free!" and fre( u, _ent! v , there i y nn 
bird clapper that a manufacturing cost is 
expensive. 

10042] A light filter FIL can be formed as 
follows. First, bathoehromie group 
material is formed in the front face of up 
transparent glass-substrate SUB2, and 
photolithography technology removes 
bathoehromie group material other than 
a yellow filter layer YFF formation field. 
Then, bathoehromie group material is 
dyed with a yellow color, and fixing 
processing is performed. The cyano filter 
layer OYF the red filter layer RFF. and 
the blue filter layer BLF are formed one 
by one by giving the same 1 process to the 
next . 

[0()\M (Protective coat PSV2) The 
protective coat PSV2 is formed in order to 
prevent that the color which dyed the 
light filter FIL in various colors in a 
different color leaks to liquid crystal LO. 
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acrylic rosin and an epoxy rosin. 
|()() 14] (Common transparent pixel 
electrode I TO 2) Tho common transparent 
pixel electrode 1T02 counters the 
transparent pixel electrode ITOl 
prepared in the lower transparent 
glass-substrate SUBl side for every pixel, 
and the optical state of liquid crystal LO 
answers the potential difference between 
each pixel electrode ITOl and the 
common transparent pixel electrode IT()2 
(electric field), and changes. It is 
constituted so that the common voltage 
Vcom may be impressed to this common 
transparent pixel electrode IT02. The 
common voltage Vcom is the middle 
potential of the driver voltage Vdmin of 
the low level impressed to the 
video-signal line I)L, and the high-level 
driver voltage Vdmax. 
[0045] (Gate terminal GTM) Drawing 1 is 
drawing showing the connection 
structure from the scanning signal line 
GL of a display matrix to the gate 
terminal GTM which is the external 
end connect ion child. (A) is a flat surface 
and (B) shows the cross section in the BB 
cutting plane line of (A). In addition, this 
drawing shows near the left end of lower 
transparent glass-substrate SUBl, if 
based on the matrix of drawing 5 . 
[0046] the mask pattern for photographic 
processing in AO - in other words, it is 
the photoresist pattern of alternative 
anodic oxidation Therefore, this 
photoresist is removed after anodic 


oxidation, and although the mask pattern 
AO shown in drawing does not remain as 
a finished product, since an oxide film on 
anode AOF is alternatively formed in the 
gate wiring GL as shown in a cross 
section, the tracing remains. In a plan, 
they are the field which covers left-hand 
side by the resist on the basis of the 
boundary line AO of a photoresist, and 
does not carry out anodic oxidation, and 
the field by which right-hand side is 
exposed from a resist and anodic 
oxidation is carried out. As for the 2nd 
electric conduction films g2 by which 
anodic oxidation was carried out. it is 
formed in a front face, the 2()oxide 
aluminum3 film AOF, i.e., oxide film on 
anode, and, as for a downward current 
carrying part, volume decreases in 
number. Of course, anodic oxidation sets 
up suitable time, voltage, etc. and is 
performed so that the current carrying 
part may remain. A mask pattern AO 
does not intersect the scanning signal 
line GL in a single straight line, but 
bends in t he shape of a crank, and is 
made to cross. For this reason, since the 
fusing advances along with the end face 
of a photoresist film even if ablation 
begins from the photoresist portion which 
intersects the level difference section of 
the scanning signal line GL and fusing of 
the 2nd electric conduction film g2 occurs 
with anodic oxidation voltage, fusing of 
the 2nd electric conduction film g2 stops 
at a crank-like portion. Therefore, it can 
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prevent that the scanning signal line (IL 
is disconnected at the time of anodic 
oxidat ion. 

[0017] In addition, in this example, 
although a phot register patterns on the 
2nd electric conduction film g2 were 
constituted from a crank configuration, it 
is not caught by this configuration. If it is 
the configuration which stops this when 
ablation occurs and advances to a phot 
register patterns in short, you may 
constitute from independent or 

triangle, circular, and a trapezoid. 
10018] Drawing (A) Although the hatch is 
given in order to make intelligible the 
2nd electric conduction film g2 of inside, 
patterning of the field by which anodic 
oxidation is not carried out is carried out 
to the pectinate. Since whiskers generate 
[ the width of face of the 2nd electric 
conduction film g2 I this on latus and a 
front face. 1 one width of face is an aim 
which presses down the sacrifice of the 
probability of an open circuit, or 
conductivity to minimum, preventing 
generating of whiskers by narrowing and 
considering as the composition which 
bundled them to two or more parallel. 
Therefore, in this liquid crystal display, 
the portion equivalent to the origin of a 
comb is also shifted along with the mask 
pattern A< ). 

(00191 With the 1st electric conduction 


gate terminal (iTM protects the front face 
further, and consists of a transparent 
pixel electrode 1 ITOl and the 1st 
conductive layer dl with this transparent 
level (this layer, simultaneous formation). 
In addition, it reached 2nd electric 
conduction film (12, and the 3rd electric 
conduction film (13 remains as a result 
which was formed in the gate insulator 
layer (II top and its lateral portion and 
which had covered the field by the 
photoresist so that neither the 2nd 
electric conduction film g2 nor the 
electric conduction film gl might 
********** together owing to a pinhole 
etc. at the t ime of etching of the 3rd 
electric conduction film d3 or the 2nd 
electric conduction film d2. Moreover, the 
1st electric conduction film dl which 
overcame the gate insulator layer (II and 
was extended right ward takes the same 
measures still more thoroughgoing. 
10050] The protective coat PS VI is also 
formed on the right of the boundary line 
on the right of the boundary line, the gate 
insulator layer (II exposes from them the 
gate terminal ( iTM located in a left end, 
and the electric contact to an external 
circuit has come to bo able to do it in a 
plan. Draw ing, although only one pair of 
the scanning signal line (jL and a gate 
terminal (iTM is shown, such [ in 
practice ] two or more pairs are put in 
order up and down drawing, and the left 
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field of lower transparent glass-substrate 
SUBl in manufacture process drawing. 
Such a short circuit in manufacture 
process is useful to the 
electrostatic-discharge prevention at the 
time of the electric supply at the time of 
anodic oxidation, and rubbing of the 
orientation film ORT1 etc. 
[0051] ((DTM) Drain terminal) Drawing 
10 is drawing showing connection from 
the video-signal line DL to the drain 
terminal DTM which is the external 
end-connection child. (A) shows the flat 
surface and (B) shows the cross section in 
the B-B cutting plane line of (A). If this 
drawing is based on the matrix of 
drawing 5 , although the upper- limit 
section and the soffit section of lower 
transparent glass-substrate SUBl are 
shown and the direction is changed for 
convenience, the direction of a left end 
corresponds to the upper-limit section or 
the soffit section of lower transparent 
glass-substrate SUBL 
[0052] TSTd is an inspection terminal 
and an external circuit is not connected to 
the inspection terminal TSTd. Although 
termination is carried out without 
arriving at the edge of lower transparent 
glass-substrate SUBl as it is arranged 
alternately with plurality alternately 
[ the inspection terminal TSTd and the 
drain terminal DTM ] in the vertical 
direction and the inspection terminal 
TSTd is shown in drawing, the drain 
terminal DTM is further extended 


exceeding the cutting plane line of lower 
transparent glass-substrate SUBl, and 
as for the inside of manufacture process, 
the all connect too hastily mutually for 
electrostatic-discharge prevention The 
drain terminal DTM is connected to an 
opposite side on both sides of the mat rix 
of the video-signal line I)L by which the 
inspection among drawing terminal 
TSTd exists, and the inspection terminal 
TSTd is connected to an opposite side on 
both sides of the matrix of the 
video-signal line DL by which the drain 
terminal DTM exists conversely. 
[0053] The drain terminal DTM is formed 
by two-layer [ of the 1st electric 
conduction film dl which consists of the 
1st electric conduction film gl and ITO 
film which consist of a Or film by the 
same reason as the gate terminal GTM 
mentioned above ], and is connected with 
the video signal line DL in the portion 
which removed the gate insulator layer 
GL The semiconductor layer AS formed 
on the edge of the gate insulator layer GI 
is for **********i n g the edge of tht; gate 
insulator layer GI in the shape of a taper. 
On the drain terminal DTM, in order to 
make connection with an external circuit, 
it is removed not to ment ion the 
protective coat PSVl. Although AO is the 
anodic oxidation mask mentioned above, 
the boundary line is formed so that 
matrix ****** may be surrounded greatly 
and left-hand side is covered with a mask 
from the boundary line of t he anodic 
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oxidation mask AO drawing, since the 
2nd electric conduction film g2 does not 
exist in the portion which is not covered 
in this drawing, this pattern is not 
directly related. 

[00541 (Structure of the retention volume 
element Cadd) In the edge connected 
with TFT TFT and the edge of an 
opposite side, the transparent pixel 
electrode ITOl is formed so that it may 
lap with the next scanning signal line GL, 
This superposition constitutes the 
retention volume element ^electrostat"' 
capaeitative element) ('add which uses 
the transparent pixel electrode ITOl as 
one electrode PL 2, and uses the next 
scanning signal line GL as the electrode 
PL 1 of another side so t hat clearly also 
from drawing \ . The dielectric film of 
this retention volume element Cadd 
consists of an insulator layer 01 used as a 
gate insulator layer of TFT TFT and an 
oxide film on anode AOF. 
[0055] The retent ion volume element 
Cadd is formed in the portion which 
expanded the width of face of the 2nd 
electric conduction film g2 of the 
scanning signal line ( IL so that clearly 
also from drawing (j . In addition, the 2nd 
electric conduction film g2 of the portion 
which intersects the video-signal line I)L 
is made thin in order to make small 
probability of a short circuit with the 
video-signal line* DL. The defect is 


might be straddled and which reached 
2nd electric conduction film (12 and 
consisted of 3rd electric conduction films 
d3 even if the transparent pixel electrode 
ITOl is disconnected in the level 
difference section of the electrode PL 1 of 
the retention volume element Cadd. This 
island field is constituted as small as 
possible so that a numerical aperture 
may not be fallen. 

[0056] (The whole display equal circuit) 
The schematics of the equal circuit and 

<'ipn)inilnrnn('<» ciH-inf t\f ihn /litjnl'iv 

», — . . » — , j 

matrix section are shown in drawi ng 1 1 . 
Although this drawing is a circuit 
diagram, it is drawn corresponding to 
actual geometry. AR is the matrix array 
which arranged two or more pixels in the 
shape ofdimensional [ 2 ]. 
[0057] Among drawing, X means the 
video-signal line I)L and Subscripts O, H. 
and R are added corresponding to green, 
blue, and the red pixel, respectively. Y 
means the scanning signal line GLand 
subscripts 1. 2. and 3. --. end are added 
according to the sequence of scanning 
t iming. 

1 0058 1 Tlit 1 video-signal lint* X (subscript 
ellipsis) is connected to the top (or odd 
number) video signal drive circuit helium 
and the bottom (or even number) 
video signal drive circuit I lo by t urns. 
[0050] The scanning signal line Y 
(subscript ellipsis) is connected to the 
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circuit which exchanges for the 
information for TFT liquid crystal 
displays the information for CRT 
(cathode-ray tube) from the power circuit 
and host (host processor) for obtaining 
the stable voltage source which plurality 
pressured partially from one voltage 
source. 

[006 1] (The equal circuit and operation of 
the retention volume element Cadd) The 
equal circuit of the pixel shown in 
drawing 2 is shown in drawing 12 . In 
drawing 12 , Cgs is a parasitic 
capacitance formed between the gate 
electrode GT of TFT TFT, and the source 
electrode SD 1. The dielectric films of a 
parasitic capacitance Cgs are an 
insulator layer GI and an oxide film on 
anode AOF. Cpix is a liquid crystal 
capacity formed between the transparent 
pixel electrode ITOl (FIX) and the 
common transparent pixel electrode IT02 
(COM). The dielectric films of the liquid 
crystal capacity Cpix are liquid crystal 
LC. a protective coat PSVl. and the 
orientation films ORI1 and ORI2. Vic is 
middle point potential. 
[00621 When TFT TFT switches, the 
retention volume element Cadd works so 
that the influence of gate potential 
change deltaVg to the middle point 
potential (pixel electrode potential) Vic 
may be reduced. If this situation is 
expressed with a formula, it will become 
like the following formula. 

ioooai 


deltaVlc={Cgs/(Cgs+Cadd+Cpix)} 
xdeltaVg ■■ here, deltaVlc expresses a 
changed part of the middle point 
potential by deltaVg Although this 
change part deltaVlc causes a dc 
component which joins liquid crystal LC. 
the more it enlarges retention volume 
Cadd, the more the value can be made 
small. Moreover, the retention volume 
element Cadd also has the operation 
which lengthens a charging time value, 
and accumulates the image information 
after TFT TFT turns off for a long time. 
Reduction of the dc component impressed 
to liquid crystal LC can improve the life 
of liquid crystal LC, and can reduce the 
so-called seizure by which a front picture 
remains at the time of the change of a 
liquid crystal display screen. 
[0064] As mentioned above, overlap area 
of the gate electrode GT with the part, 
the source electrode SD 1. and the drain 
electrode SD 2 which are enlarged 
increases so that the 
i type-semiconductor layer AS may be 
covered completely, therefore a parasitic 
capacitance Cgs becomes large, and the 
opposite effect of becoming easy to be 
influenced of the gate (scan) signal Vg 
produces the middle point potential Vic, 
However, this demerit is also cancelable 
by forming the retention volume element 
Cadd. 

[0065] The retention volume of the 
retention volume element Cadd is set as 
the value about eight to 32 times (8 and 
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Cgs<Cadd<32. Cgs) from I ho write-in 
property of a pixel to four to 8 times (4. 
Cpix<Cadd<8, and Cpix), and a parasit ic* 
capacitance Cgs to the liquid crystal 
capacity Cpix. 

[OOGG] (The connection method of a 
retention volume element Cadd electrode 
line) The scanning signal line (JL (YO) of 
the first rank used only as a retention 
volume electrode line is connected to the 
common transparent pixel electrode 1T02 
(Vcom) as shown in drawing 1 1 . Since 


external drawer wiring of lower 
transparent glass-substrate SUB1 in the 
periphery section of a liquid crystal 
display as mentioned above, the common 
transparent pixel electrode IT02 of up 
transparent glass-substrate SUB2 should 
just connect the scanning signal line OL 
(YO) of the first rank to the external 
drawer wiring by the lower transparent 
glass-substrate SUB! side. Or you may 
connect the retention volume electrode 
line YOof the first rank so that it may 
connect with the scanning signal line 
Yend of the last stage at direct -current 
potential points other than connection 
and Vcom (alternating current grounding 
point) or the scanning pulse YO may be 
received in one excess from the 
vortical-scanning circuit V. 
lOOfwi (The manufacture 1 method) Below, 
the manufacture method by the side of 


above is explained with reference to 
d r a wj n*j - dr aw i _ng_ J tj . In addition, in 
this drawing, a central character is the 
abbreviated name 1 of a process name, and 
the pixel portion which shows left-hand 
side to drawing >) , and right-hand side 
show the flow of processing seen in the 
cross section configuration near I which 
is shown in drawing 1 I a gate terminal. 
Kxcept for Process I), Process A - Process 
I are what was classified corresponding to 
each photographic processing, and show 
the stage which processing after 
photographic processing finished any 
cross section of each process, and 
removed the photoresist. In addition, in 
this explanation, photographic processing 
shall show a series of work until it 
develops it through the selection 
exposure which used the mask from the 
application of a photoresist, and avoids 
explanation of recurrence. It explains 
according to the process classified below. 
100(58] Process A ( dr awin g 13 ) 
After forming the silicon-oxide film SIO 
in both sides of lower transparent 
glass-substrate SUBl which consists of 
705!) glass (tradename) by DIP 
processing, MX) degrees C and BKKU for 
00 minutes arc 1 performed. On lower 
transparent glass-substrate SUBl. 
thickness forms the 1st electric 
conduction film gl which consists of a Or 
film which is 1100A by sputtering, and 
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ammonium solution of a nitric acid as an 
etching reagent after p holographic 
processing. The anodic oxidation pad (not 
shown) connected to the anodic oxidation 
bus line (not shown) which connects 
gate terminal HTM, the drain terminal 
DTM, and a gate terminal CTM, the bus 
line (not shown) which short-circuits the 
drain terminal DTM, and the anodic 
oxidation bus line by it is formed, 
[0069] Process B ( drawmgj :} ) 
Thickness forms the 2nd electric 
conduction film g2 which consists of 
aluminumPd, aluminum-Si, 
aluminum Si Ti, aluminum Si Cu, etc. 
which are 2800A by sputtering. The 2nd 
electric conduction film g2 is 
alternatively ********** e d after 
photographic processing with the 
mixed-acid liquid of a phosphoric acid, a 
nitric acid, and a glacial acetic acid. 
10070] Process C ( drawing 13 ) 
Lower transparent glass-substrate SUHl 
is immersed into the anodic oxidation 
liquid which consists of liquid which 
diluted with ethylene glycol liquid to L9 
the solution which adjusted the tartaric 
acid to PI I 6.25**0.05 by ammonia 3% 
after photographic processing (after the 
anodic oxidation mask AO formation 
mentioned above), and it adjusts so that 
anodic oxidation current density may 
become 0.5 mA/cm2 (constant-current 
anodic oxidation). Anodic oxidation is 
performed until it amounts to anodic 
oxidation voltage 125V [ required next to 


obtain 2()aluminum3 predetermined 
thickness ]. Then, it is desirable to hold in 
this state for several 10 minutes 
(constant- voltage anodic oxidation). This 
is important, when obtaining the uniform 
oxide film on anode AOF. It carries out 
anodic oxidation of t he 2nd electric 
conduction film g2. and the oxide film on 
anode AOF whose thickness is 1800A is 
formed of it on the scanning signal line 
GL. the gate electrode ( iT, and an 
electrode PL 1. 

[0071] Process D ( drawing 11 ) 
After introducing ammonia gas, silane 
gas. and nitrogen gas into plasma CV1) 
equipment, preparing the silicon nitride 
film whose thickness is 2000A. 
introducing silane gas and hydrogen gas 
into plasma CVD equipment and 
preparing the i type amorphous Si film 
whose thickness is 2000A. hydrogen gas 
and phosphine gas are introduced into 
plasma CVD equipment, and the N(+) 
type amorphous Si film whose thickness 
is 300A is prepared. 
[0072] Process E ( drawing 14 ) 
The island of the r type semiconductor 
layer AS is formed after photographic 
processing by ********** i n g alternatively 
an N(+) type amorphous Si film and an i 
type amorphous Si film as dry etching gas 
using SF6 and CC14. 
[0073] Process F ( drawing 14 ) 
SF6 is used as dry etching gas after 
photographic processing, and a silicon 
nitride film is ********** et [ alternatively. 
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[0074] Process G ( drawing 15 ) 
Thickness forms the 1st electric 
conduction film til which consists of an 
ITO film which is MOOAby sputtering. 
The best layer and the transparent pixel 
electrode ITOl of gate-terminal GTM and 
the drain terminal DTM are formed after 
photographic processing by **********j n g 
the 1st electric conduction film dl 
alternatively with the mixed-acid liquid 
of a hydrochloric acid and a nitric acid as 
an etching reagent. 

The 2nd electric conduction film (12 which 
consists of a Cr film whose thickness is 
(500A is formed by sputtering, and the 3rd 
electric conduction film d3 which consists 
of aluminum-Pd, aluminum-Si, 
aluminum-Si'Ti, aluminumSiGu, etc. 
whose thickness is 4000A further is 
formed by sputtering. The 3rd electric 
conduction film d3 is ********** (H l w jth 
the same liquid as Process B after 
photographic processing, the 2nd electric 
conduction film (12 is w it li 

the same liquid as Process A. and the 
video-signal lint 1 DL. the 1 source electrode 
SD 1. and the drain electrode SD 2 art 1 
formed. N(+) type semiconductor layer d() 
between the source and a dram is 
alternatively removed by introducing 
GGM and SPG into a dry etching system, 
and next. **********, n ^ an J\J(+) | ypr 
amorphous Si film. 


gas are introduced into plasma GVD 
equipment, and the silicon nitride film 
whose thickness is 1 micrometer is 
prepared. A protective coat PS VI is 
formed after photographic processing by 
********** m g a silicon nitride film 
alternatively with the photo-etching 
technology which used SPG as dry etching 
gas. 

[007 7 1 Drawing 17 is the outline cross 
section showing some of other liquid 
crystal displays concerning this invention. 
At* t'hown m drawing m this-* heu"' 
crystal display, the yellow filter layer 
YPP of the red light filter PIL (It) and the 
yellow filter layer YPP of the green light 
filter PIL (G) are the same layers, and the 
eyano filter layer GYP of the green light 
filter PIL (G) and the eyano filter layer 
GYP of the blue light filter PIL (H) are the 
same layers. 

[0078] Drawin g 18 is the outline cross 
section showing some of other liquid 
crystal displays concerning this invention. 
As shown in drawing, in this liquid 
crystal display, the blue filter layer BLP 
of the blue light filter PIL (H) is formed in 
t he- upper part I layer / eyano filter / 
GYP 1 glass transparent substrate SUM 2 
side. 

1 0079 ) lira wing...!.;.) is the outline cross 
section showing some of other liquid 
crystal displays concerning this invention. 
As shown in drawing, it sets to this liquid 
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the upper part [ layer / cyano filter / 
CYF I glass transparent substrate SUB 2 
side. The yellow filter layer YEF of the 
red light filter FIL (R) and the yellow 
filter layer YEF of the green light filter 
FIL (G) are the same layers. The cyano 
filter layer CYF of the green light filter 
FIL (G) and the cyano filter layer CYF of 
the blue light filter FIL (B) are the same 
layers. 
[0080] 

[Effect of the Invention] Since the GIF 
ehromaticity of a light filter can be 
changed by changing the thickness of 
each filter layer of a different color in the 
liquid crystal display concerning this 
invention as explained above, though the 
CIE ehromaticity of a light filter is 
changed freely and frequently, there is no 
bird clapper that a manufacturing cost is 
expensive. Thus, t his effect of the 
invention is remarkable. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 
[Drawing l] It is the outline cross section 
showing some liquid crystal displays 
shown in drawing 2 etc. 
[Drawing 2] It is the important section 
plan showing 1 pixel and its 
circumference of the liquid crystal display 
section of the electrochromatic display 
display of the active matrix method with 
which this invention is applied. 
[Drawing 3] It is the cross section 


showing 1 pixel in three to 3 cutting 

plane line of drawing 2 , and its 

eireu inference. 

[Drawing 4] It is the cross section of the 
retention volume element ("add in four to 
A cutting plane line of drawing 2 . 
lLlraw.iiig_ol It is the important section 
plan of the liquid crystal display section 
which has arranged two or more pixels 
shown in drawing 2 . 

LDj:#wiri£ 6] They are the electric 

conduction film g2 of the pixel shown in 
drawing 2 , and a plan describing the 
Hype-semiconductor layer AS. 
lL!rii.wi?ig._7l It is a plan only describing 
the electric conduction films dl, d2, and 
(13 of the pixel shown in drawing 2 . 
[ Drawing 8j It is a plan only describing 
the pixel electrode layer, shading film, 
and light-filter layer of t he pixel shown in 
drawing 2 . 

[ Drawing 91 It is an important section 
plan only describing the pixel electrode 
layer, shading film, and light-filter layer 
of the pixel array shown in drawing 5 . 
[Drawing 101 It is drawing of a flat 
surface and a cross section showing near 
the connection of the drain terminal DTM 
and the video-signal line DL. 
[Drawing 11] It is the representative 
circuit schematic showing the liquid 
crystal display section of the 
electrochromatic display display of an 
active matrix method. 
Di*:awjng___12l It is the representative 
circuit schematic of the pixel shown in 
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drawing 2 . 

[Draw ing \*)\ It is the How chart of the 
(toss section of the pixel section and the 
gate-terminal section which shows the 
manufacturing process of process A-C by 
the side of lower transparent 
glass-substrate SUB1. 
I Drawing 14] It is the flow chart of the 
cross section of the pixel section and the 
gate-terminal section which shows the 
manufacturing process of process l>F by 
the side of lower transparent 

-.w,, CI TU 1 
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[D rawing 15] It is the How chart of the 
cross section of the pixel section and the 
gate-terminal section which shows the 
manufacturing process of process G I by 
the side of lower transparent 
glass substrate SUB1. 
[D rawing 1G] It is drawing of a flat 
surface and a cross section showing the 
connection neighborhood of a gate 
terminal GTM and the scanning signal 
line (1L. 

[Drawing 17] It is the outline cross 
section showing some of other liquid 
crystal displays concerning this invention. 
[Drawing 18j It is the outline cross 
section showing some of other liquid 
crystal displays concerning this invention. 
[Drawing 19] It is the outline cross 
section showing some of other liquid 
crystal displays concerning this invention. 
[Drawing 2()j It is the outline cross 


[Description of Notations! 

SUB [ - Video-signal line ] - A 

transparent glass substrate, GL -- A 

scanning signal line, DL 

(Jl - An insulator layer, (IT - A gate 

electrode, AS -i type half-conductor layer 

SD I - Shading film ] - A source electrode 

or a drain electrode, PSV - A protective 

coat, BM 

LO [ -- Transparent pixel electrode 1 - 

Liquid crystal, TFT - TFT, ITO 

g, d [ - Oxide film on anode 1 - An electric 

conduction film. Cadd -- A retention 

volume element. AOF 

AO [ - Drain terminal I - An anodic; 

oxidation mask, GTM - Agate terminal, 

DTM 

FIL - Alight filter. RFF - Red filter layer 
YFF - A yellow filter layer, CYF - 
Cyanogen filter layer 
BLF - Blue filter layer 
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v^.>:":.(t^[iVf f ; v^i I) |. ^'''^^^^[^i (•l.t*i ,| U 

fi^; i - : . v - ^ i h i . i i o i irm 

. w|7/r»]i:^ : fe^LiS.->H-ci 

30 t:, Ml.C^.^f;;; I " nfiiS ^1 V v - ^SIU" SUB 1 fU'jU 

MiWfltti ■■: ? i- 'i -jj i:/;^nM^i^iti^ I to l 

o ■•■ AM^si hi. s i 1 ii :i '''i.- fiii 'I.::- -• • 
nt t \- if A. V; . 1 . ■• i ( ) / : ■: 

v. : l ■■■*, ■„ /' V,. -V A SI 11, > I I; 

•io * . ^o.^ lovj-j i y_ ^(7.-:^ --c'i h!:-;K> 
[0 0 13] y]f l. twcwV i^tiM-j.'.n^lSf:-: iSflj] 


3 

K > A . ^ F-UTMHh] I'.fV. C'JF ik.^h *. 

[0014] fidf»lKOK I 1 .. OR I 2, A^WMW^ 

I T<i l . -jt-iijSW!ift:^iUt4? I 'I'O 'J f , "t--fL-: : u-. | )l 

^ -V : ' \m S r n 2 i''.<Mllij ( .') k^i^-f^^HXi ^ 5. 

Mi L C it^iSfe V : F^N > ^hi'll^O \'%Md\imO K I 

i l - F^fcM^OK I L- h viiijiiFf .--Mfi: 
.K-':-/-'k!fn-av:, ! F;Mr<W:t>k i nrnriSiS 

^i-V ; '.v^^si/Ii 1 fll'l -.'){¥:# ASP S V 1 '.OJ-^iI«;;jtc 

[no i r>] .h??r,iiSW] -'-Msr n 2 t-'u'HB'j 
FCW]) lO^ifiaJU t, J£.4:ll$IJM, r "> ~ - • ? ..• f i> v f. j 
F , FSVL' iitjifijS '.tttif I T oi: (Co 

M; j; ir> hUf^N^oK I - ;GHB.);ffi/H L -X ^ Oil 

[DIM fi] O'^^Fj'^itfFt, l-'^^^l-V^.-C^^ 

S r u 1 liij, .l:J?^«I;V - "M^Sl" I' 2 mx -5J Jft]i :fl 
'M i-'fw-- 7 * jR^jl . -vi'ms i ; W]-'/ ;; X;^(Si. ! B 1 

[■.;n;.i5W3;'/-.xifi^S I.' H 2 u &tohff*:>-*.\ \'r>\\rh 

wi-'/ :> v -^fisi: B 1 > li^wi-y'v.-'^sciiL'i: 
(')|n]i:^: f mLC i-ifvf v 1 n-. t--.-:m^,rcon 

[on 1 7 ] (,W>:| n- -[ ) ftgcu--;-.: 

v v I I- Tit, I- filftic l'i: .iHi''-'"1* vv tf'.|I/j[!-i- 

[oni8] frWMoim* \ rv :- ;•' v t f t ^ p:^ 

f f ]l:^Ji 2- )f?£&)(: :W An. #H0 [ - ; ;'. 
( f- ^> > : : v ■! ( . T { ij u; T 1- T 2 
Mc^rCi * -:. c . ;<f!I8 l ; ' : ■ - " T l ; T l , I 1- T 2 i'> 

^;:-[n]i;t xffiul*iix\>?><. -^'ffttsiit'&mi - 

\ . v - v T 1- T 1 , T I' l" LM'i-r-ii-r'iLit, -f-ISlfoi 

Gi, -5r- hJt&MWG L intrinsic, # 

y . ^sn^^--i- = fa:, F .--1' I -t^: 

r L r -fii|t F -V r ;^ftn:l : T ■■■■ -■: ii 1 . :£ o ^, 1 t^f*^, 

x-L, iircigftwrcc:, fi J iCt. i&ii^h 
[00 1 i»J h^'CT) UgHiGTl-iMG 

(M^'^l'^Rk L«i;,ur 1 >\vmim as 

f fti^Cx t l-tillSI h ri : ;a ^ T fti, T F T 2 c/:>-r 


(3) ^r^^b 1 7 5 1 1 

4 

n- .M c >filiS!jf!pi^ i'g -> T ^ J. v Hi L X 1^ ^ , «K f 
v ''TFT I , I F T L' (?-lL-iUJ *' ( -- I- Hi Sj 

n^^iit-.A 1 e^^iiji \ l o 0 o-r» 5 0 1 1 Af-E^ : i7.i 

10 [on 2 d] 1 to - f viifcir, 1 { -j , M :* ii .]; 

.1. Cr.'/^^S^r) ^- n L * » *; [ 1 ( ; ff / /< ii o 0 
L /o^- > "C. KiT^f'H ^^ ^ ^^Sl ' h 1 T.'/Htit.*; 
• " : > i \ ■l*Ifi i M^f;^:.^,' ! \ " ^ -.f -iSW]/c A 

1 ^-/co - i^t^iG i 1 ^i+^ttw 

As;i(t -; - : - / 1 ;,-*\ M^ri: l ^^te 

J^^-i-/^ .i f " T V Ti"T- ? 4W-:^LIt 

■'■ ■ v 'iti® s n 1 h h . 1' . TgMiM:) ^ . u i"f«I 
^0 /-■:; ■■i:^U r ;T^£^ f v - - I vtifei< ; 'I r / ---^fes 
Dl. I- L -i" > '4i!4«S D *J . u i''{i/;fSVri pfiV:^ y 1 
T . ) ^^'fVi., -v f- /'L'ft'mW' fi' if J! ( 7 1 rtL'i j •> Jv: •> { t 

'■ iliHiso 1 r K:(^ ^'Sn u ■'•[;'■]..' >¥MI 

f^Vl^^-f v ,7 y/ \v. l >>i ^ ; - 'ii-Fox.ii i: 

C;> "(t C ->A , _F;F : ^.:tv^c'-,»;^ ^ M) C ^ft 
■' "no. 

[002 1] (.li^f^^OF) ;^ffi^G 1.1^^ 

30 #m*K :rr-w:iXtiXi**r. : ^vF/dc', o^c f-/.^ 

T^lMv^trF N:Uh"FIMeAois^ 

[do 2 'J ] i ^,uf;g I ) »£l^c 1 t tr*fl«S- f- : - 
^ ^ T FTF T F T 2 tO-rft-eiiW^- htgJtiMi^ L 

■■:vfifi)^n *, : mmo 1 c i ^fi i i;:^ 

y.iZ r: ' ~<-cx Dxn iXZufr.W.il^ ! ' - : P'r/tj 
40 i 1 -j 0 n — j 7 0 0 Ai-HW i:t':^ f ^,,,:^[S .? 
iO 2 u u u AIkI^ 1 '^!?) Cff '/jJc'I <« 0 
[ 0 o 2 :* ] d m^mthiA s ) i ^-^^f.t« A s 
li, ^j<)H^iVFt *, ^^i^Vtionf-iW^ h v; v 
'M 1- T K T 1 ; T 2 ir**ii*'hOi + v*n r;/ifcig#c 

fcl t ^^iffe S l mx ff L , 200-220 0 A to^/? 

fife'* - 

50 ^,:tS 1 3N 4 ^^o^" 1 ^£M.^: - L -C{£Jf]£*l 


"J . ( v ) i* . r> -\, K ■ - / l t:. n ( * ) 1 d 

0 :i ) *M&\\'-}Wi l o o - r> <> ha^iw 

■^-■*.f*feSd cw; i.r- i -*VM^#-<tcW A s ( tL-J :! . .4 'Ms 

[nn:>r, ] i 'f'l^il^Asit, ft'] : : ' j ; i r sft] t ■ |: i; 
( >/ ■ x -n ■ - ; ;*[;) (/ . :i\ # ; : < , ( f /> i L ■: i > - ^ ■ 

[()(>- 7 ] I I t ) 1 n;m\ I . ^ 

r i- i l to ■' .fafeis D i j; i. r; : ,WI i :> , ; •'. * i 

KT l-co 'iti^SD l c^i V!:|^f<c^iL"';i I 

<')/:: V), (■ 7 *r\ \- ri, r i- "I l? * ^ . <^ . 

1 • >\: : '':Pif-;0-wJfV«J i- r.-t- 

^ -,'r 1 1 - ■ - - "t> A ; i 1 . I - ■ X $ -'J - fa / fir 1- U] |t!r I . .. - ■ •;. r 

-nil.:, i v tci-j, *j - *d-;w; > : '' ^ 
r k i l, ri- i !*[(i]H^i* vfVfi/.-^'t-.'-f-o r. *-i:f*rc 
"to. i; ■•) /c^i-^/^:;: :. h tirMK>#A\rfa.'t$k%- 
■Srfti *'»■■: 'j ^ : -(■ v i ^ jOTif*<^ni& i to 

llt^l^^i^d l I.: J. ->XWiX^n.-';t;'' . ci.'^i 

(Indii.n Tih ()Mtl.> I TO . Y^fj£) 1 0 

o o -- *j o o o Ac»flO:p? ( r_ {»■■?(-■:.. 1 4 

[o 'i s] ( y ?vMi>>\) \ , k v : vii^Mi 
ii ) ^Viv; i|« i ■ f ; x v -[ i r i r r 
T 2 (' '-Vii ~; r '■'> '■■nr^sn i - r : *' nlH 1 S I > 

■.i 1 -;:. :.-'] ^ , :-■]:■■■ r<;... ? . ''-r. 1 

i^^ft^As i.o' iLfiiWi/c^.t^iL :^ 
[ 0 0 :! 9 1 -v ?tites D K h u - r : nites d 2 t/i 

■;'WiA:-^i-cT ■■•:> - n 1 '/^*s2 ^nt^d 


-r^^iti^d y L"C, <: r B%>; ft!i t : rKi «fe ^. ■ 'it .« (M 
<• . r 1 , 1 .i . \vi us, rW^-.'- r.^^ : ^ ^ f f (m «. 

s 1 T i S i FiiSi,. WSir ?^:ll|^t^ 

10 [ ( ) 0 : i 1 ] :fs :t ^^ttfl^; d :< l.t A i c - x .• * ./ v !■■ . - 
:i o 0 0 - n o 0 0 ,V.'<f!OT ( :. s-WAhk r^f^ C'tl, 
4 o 0 o AfviC;.^^/?') (:)F:fA- .^ii a 1 l|«;:tr r 5G 

r.u; f ^ «: , /7i»nwtc>F ./fc-i--:. 1 

".'ffc-C\ - ^a^S 1) I , h '^ 1': Vtl^S D L'iJ^T^ 

tj' ^LI^J -. . L ~\ , M ^ i fl>; .I jti'v "C t- i- v \ 

[D onn] ^-^vii^d-, ^ii^^d :i <•["'] L 
, l :L"C, NtH';rf^-{^dO»J;^i:. 

I t'fi *2 '>$t&m d l\ mawm^d :uj^i^rn; v.t-^/L'-' 
(»(trd)P7 V-/r. £ CP^JcA^ o L ••..-11 y-V.. "' ^lo 

c 1 ^!r-#ft^As i t .n \'-*;i'>i-:my<f;.*^ -- r ■. 

1 v 

[ u 0 :\ 1 ■ x'.tL^ si>i ivttfj^iO'VKtt! 1 r ( > 1 

. ^!-t-#<t:!0ASc')^;J7i; Lrr\: ^ !'VM ; .'gft:jpJ 

U-f^O'jI^K, v- ■■■'?tift!s I ) 1 f : ... 1 y l\ 

1 ' 'T. -$?v.n A •> 0') ■ if /A; L r. .; ^'.^d 
:; ■■ et^/A; ^r: no - ■ v^j S n 1 ;i ^.riifltt 
d :-.;tViL , ^r ( iflO:d < m : ■t/tflv'^.p? 

-.if ^"'^-f ; ^ T--^(t:WA SC)F.^K :ji i-^n|it;> 
■10 ^^.^n(/'-:\ Id) 1 't'll^f^AS^^Jii*/ 0/- y, 

l*t^r:iv:.. ?i:i#^d liit^ Wf-^ 

ntl^d :i ( t/ 1 ? ff -/#"■? £ <!■(') _ c s -XTEftisu 1 


m P S V 1 (.t/T. h ~>M r -' y' -r v D JePJTJf Lfc& 

fL; tJ ! - ?$^$ML;- ,; arc-fr^nr*; "j , 1 
[ o o \\ \> ] GlMzy.w \.%&mv y s i; b 

K:.iKfcW.k lXW\)Ziii> i ^!1^OTAS!'.M^1l 
">••••'-?-: ^ii-jvr.i ir^Lri-o, # 

/F-j'^lffTiU* rl^-'": ' * 'i . ''T 1 :j n o AfI/£ 

[0 0 :* fj] L.>:rt*-,-C". ,'41$ f x | I- I l . 

I I- I i ??!-W;)jjASiM' t'l vi£A9<?ij\us 

tc : tc -. 0 ^.-ita^LiMitWHf 1 ".'-'- ''hi; vc-i':t u 

M', i*:#;^Ol:?F^.^u ii £ WB Mt ttfr r 
*»;i:iF;;Ac;£*i (-'-""' -'/-^f 'i "■'.) . >*--■:■ 1 iff 

*'Mf vtj£ j':^^;^fi;iJJ:',n -:i « v c L *- fritf 
^(''foirh^^SBXlt: . t ■ :ft . -r* n u [ L - 

■' ' 'J : f»] 1 '•>.:: H . ^.W^BNF't i ?V! I -fl-ft^A 

h'oi'-ffi ./ 0!;!:nf-i-i--vi?f;;'/ o;^>, ras/.i 

j|'>*'tlI«BMl: .1: -■-'j£- , it^ir-ri f his 

f* < f: ^■'ife / f.L/r. ( r L. \- ' -i* : 

[0 0 :is] /cii, i it- J ■. sr. t;S Mf] = • v ^ 

SI B 'J fB'j;: tfi *) f f ( t % \ : %j$m ~ f J - .v i# sib 1 i- 

I ( ) 0 'A 9 ] ( -*J r; - - " 7 .'L ^ 1" I F ) - .a< 

tL^'.J) , ^v;/[i f,| L a • \> i>jiM:>]r»i'''«Ti 1 #3i 

IK R, tit'J^..-^-- ' .•■ n i i l 

"C*. o) 0 ■';-*"'— v >r -n v i-- i ijtii/]8 , t*-]iii:7f:-i- t 
liiSW]fe'4?iSfts I TO l o^-r *, t **i t: K ^ [3t: 
fffilc^^u fifitll^BMIi^ ->--:' *■ vi 'M- I Li.;..t:r^ 

^j^.'^ni^ I TO 1 tn;r:'; ^'^/JrS^ ^ i ■ . ^ Hlj [£3s 
ft** I 1 O 1 c^fA]a^ t h tVfB'J!-* * ^ *l "T I * !\ 
[0 0 4 0] jyiL'^tc^i-^^I^AKfa^ -^i*>j:-i-ft 
ifiiLxi "C ^. l i; ^ ,jW J: ^: <■ n 

V I L (R) (i^^n-v^ /I ^.lY E F t : - KV 


(5) 1 7 f) 1 - 1 

8 

n-VFiL (O) ; t-f.Ti t 7- -v n -^jy v i*; j- )• : 
r - -L^n^'V F u It Jf-^^H. n ft;^ r >"-:' 

- 'i "I- I L (B) ti-vr:-v --/i ''lev i- :r:^-- 

[ 0 0 4 l ] I (7>t'.V\ i n. c - - / i\ y h |. : 

- ' ^n-^Mh L F^n-[-'iu , 'flW?!rU'je-r / ^u u i:.t 

10 ' a »r )% fe?fi iL n|igSj\ ( , jt , f=.n*:3:. , e^:-* e t::'; r >- 
■:' - .^ V F I LC'C l F^fi'i* i"4i"t-o i ^ ^ 
. -v 1V --:' a- ''./X: i f ^.i^d-rnnii/j- »«aHRi:4 

!il I :: L-C*,. !W.i£=i v. I ^'.rfJifJiJr/i:^ Zk.tMcW, 
[|)()4'J] -*J-~" n 'M- I Uii'Wo t -''CJf;^ t 
<■ 1 u " ' -0 £ 0 1 £ 1\ f m;r& G M ^ v - & m SL'li 2 ^ - 
?*.fiii:^f»Ktr^?f:/;XL. f •:■"/-■>-;' - C 1' 
:i. -- T ■ v$ v f f >f'^^j^rJ^-''"^fe^f r^'^i;- 

[<)i)4:<] (fV:^FS \ (Virt^P S\ 'Jit^v 

- * 'L /y F l F : ;.tn;:^^. '/M^i^F'^nF 
<: ' i .*. ilsV -t P; ik -f •> /-. v * ; : ^ ; ft ■ u ■■: i • o , i'ftpi 
B?; I'SVji tr- ^ ,:Ff 7' v i! 'L fci Aft. _t_ . fjfUhf^^' 

[ 0 n 4 4 ] ( : i^ifijcSWll*:^'.1i*4! I T o 2 ) j^iiOj^Hf^.' 

^'.tiW i ro-c f ivj a^^s f' i > \m'*z& 
& : u i:&^^r.i»^. n sw]ij6;^^rtf I to i ;:if|.*=n_ ^ 

P^niHM TO 2 h^»f?!]'"^I{^^ <ni^) ::t?rL-cf 

fL'f : ^^ji^dfllSij^; ?dti{ I TO LMllt:i-f-; Vfl/F 

\'ccrr.i"5*:f^fB '^^D F F' U 6 n 'V l a L^lifj 
itlM \' .imin ir f ^ 'l -/'^fifjVtHi V d ra;tx t --'''t'flSJ* 

[0 0 4 5] h5f^ j'(FIM) 1 f- 'J ■•/ 

4U T'ft*', ' B M t ( A 1 i r ' B BUJft'T^IIJJir ^Rfriftj $r;j"; L 
■Ci^.. c l"jLXJl.iLXl n f* ^ :^;Pl:tnif 

rt?RiSW!:*/:"vv^srn 1 d VSffif-M $.* -j r H' T*^> 

[01)46] AOIt'^lf^ffP/fj^'-'.x *7 ^ vt, 

4-1 ^\ > .''" h Sl^(; FCr.Et'r.fri^tl jVI- ^ vi:|«4li& 
50 6. ^[tfai^^l'X, ^. h L -„ - hf'.'ia^.AO-t«2(l 


y 

m ft - : ■■' f ■ J > G & l\\ t- i i Vh foMit " s> l 7 j fti** : 6 
f^te^i:: * u^-Ysi^Wk ^i:/t:fii.i-^*L^A l 
o0 3 ^i'7^GPt^fM.^Ao h v; ff \n, 

7 j. v " G- AOil^tH. v&'G [. i^'il -<')|[V^ 

: G ; .x I •tm.'/-*(l > ; . ^ti'^f^tiMG.: 1- 0 -Ti 

iLW*:. A iV f, ; g l /G iUr** ■ i - *> <> ■ £• l# ih - i ■ 0 :. u ;i : G 

[<)0 4 7 ] G'jJ, M'^&fH CT,t.. 'S^W*!' i. 
> - . G\ *' :'fM*;X^iiU G;G„ 

Jf-:t*:;i:-. ."-i -/l ^C'-crt.VL v 'KMtTf--. / - -''^ ;: 
^ : #£G^ 1 I ^tWi-r/.EJ.w,:. - it ;[ v., ? » i^gigv 

-■: g n v 

[004 s] L-iiA'ttvfj^^Tii^K 2;t. tu.M : -!-■=:. 

/-.y,^-.-r-/.-StiL v G^ Cimi^fL^r.A-L^aKStftffi 
V-M ^.Mi-ci^o .:,M|.i, ^'SrjjjSg -j 

I'nlft.MU v u /GfiiiiT T x :V ,0 : % '\:)' *> c>G , l ^ 1 
l'Av;;,:h •: u -'iiG GftGtv ^ ^vj^^^.i/' t^;,t 

[ o o -i n ] v. ( $ {-c, i . r > > - n si(» 

.: u t# s z ti c ■ jm i r z.m i mr&m* \y.. 

i"^'^/r:/H^fV:„ ? «l..ri0H;C#VtlHI I TO 1 u h«; . - n 
nTi'o /c^, A '-f ^H^<ii h>j,t n-*. cofU'jrfiij[i; 

:J - i Tti-Ki:* ■.Ulz^feWz l ^.■ir^^ i 

• - ; > "'■*■ r. ■ l */( , )i'l'4 i $^''".' r- - . ■■ . 
^- ' ■■; l Tn T ■ i ; i i J ./)-:^../ ) :; /- , '■■ 

•.Wd 1 i:^]^/^!^^ f t;:/JK^ ^ct;-^ o... 

[0 OMi) 1"jrX;n.H ^ . - h*fctt.f|<!(, I It* c f > 

tft&®>l *■ ^^'fUJi:, (V-f^]' sv 1 l: >j 

'1" Ml 1- n r, / » r Kfti ! ^iTfHnl^ s i : tn^jr)^//: r : \ 


(6.1 ^VfUlf-t; 1 7 r> i :i i 

10 

I o o 5 1] ( K . i' > W i- D V M) !*] l u :t0t^| ( : ; y 
^l)L,^G^^)^;Ti;^^^ K - -f ;'[)TM 

10 (.V s i: Hi'/' i:^iriu; t n [-^\] i- j'; l "CiJ " , ^'AM: 
f>'iit £ ••. ■: ^ h fu] KSFfi^nji -v - ■/ s u 

[('Of) ;» ] rsra t--c.fr.. ^ . ^ f- 1 s 

'1 d ir.ii'Mr.MKSi um x ? ti-^L \ ^^.^ i- \ sr,Ji 
h L f - j-DTM Mi I F Vfn]k' r-^:t*:i-:^^-'5'L(^ 

H 1 (/:'Ult*JriSi'i-*iJe.:."- -■" 'i 1 1 : iff: fcf A i i W". iWh' (»' I t^flf 

Slj'TS I" d 'J'ir^. L) Li'» - -' f " *' v ^* 

11/ Xfvfft;:^!--: f: 5ft f-I ' I M^'^ibc -ii, 

h ;^ i*-OTM;^lVV::'i- 5 B^f^ f r "? ^^l ) I.C'V ^ 'J 

y b\*:;yav*m\' \tfrft!% f- [ s r d ;t;^-^t 

loor.a] kl r. ^ j'-d rMUrifj.^i. ^. v.. ^ 
'I M ■■ M$.V*!!Hr-: r r $-7% \ 1 ^ 

»; i 'i « iflssx- 'f./.-o^ i ^WAd 1 ^ j ^'■:if -^^n 

30 i) 1. 1 Usfct-j-tiXi ''"Mfe^.asi<i i t"sasfi.i.t:ff;: 

i: lt^l/- t^it^ASli 4 '- • h^^-G I i' -/< 
.t»;[;-n--r;. '^ro/- ^c^.tn-Ch^ \- i f: ^f l) 
I M 1: ■: I t^]Tf;^l^; lOtf&t-U't : ) 1:*W-m%V S V 

i r.^.^/io: ^ if/ ; ) Piv.^LT 5 At m tmii^ i, 

j -VL ^iTirVi :i l£ ? vj^Oi ^ -.: , ■({ ' ■. : -Vi v, ~ 
: • ^ - ,:.h.^:M'-' 

[OO 'V fVtr Mi' M X: lO^i^li^ rSW, ^V[L 

fel TolU, iWfltf: v: '-T !■ 'I' .'M^L^u/jiSi 
isi^f^ir^J^-^^n:.^i m , t'J/t Af.i v^G L ^ nc 
' liff :^oir-:^6 , - c ■ ifUi -rr^-ttl t, L--] 4 rt» 
G ^>fi] '' . t >^ t v iSfiW^flife! I TO 1 t 

i ••• } •MvnvrTiU- - (is^ffa^ r-) ( ^idim^i- 


11 

/i ST5 ■/ f f : f.V .^LTl^.. <X i-j flfc» f * y-rt 1) L . u t 

addles? p l i (Tj>&m%'Az&^x&mm#Mfc i to 

X m ;W i X i > o , A R 1 1 n & ' itf £ 4- . >; £ 1> ■ i fid *ij l . 

[00:i7] M'P, X.'iB-'Mf f^vi*IJ L£;yO*U tf ■•'?*- 
G , B J; L r/K r/'-.-tl Ur?\ n iJ t iC^U <\li I 

rM\tt£?rci Y.'itjfff, v^G l i-;&D4:L. ?f : r : 
1, l\ 3, , endt.t>£ii * f ^ ■ -r./Mtfjif^L 

[() (J f, S] WffcU^X (?f:'/--ftJ&) it^fj'.U 
U^.Jt^) ^.flB^N^M e . f ; 1E!ij (,lt'.l-iW 

[iMif.'j] 4; fit,, v# Y itf;'i--< 3 lft) ;^M£: t V[^ 

v iu^ki "r. a ■ -:. c . 
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